Introduction {#j_hukin-2018-0027_s_001}
============

Youth sport competitions are organized by the age category. Theoretically, this criterion should assure parity in maturation among the participants. However, when distributing the athletes in groups by age, physical ([@j_hukin-2018-0027_ref_009], [@j_hukin-2018-0027_ref_006]; [@j_hukin-2018-0027_ref_008]), cognitive ([@j_hukin-2018-0027_ref_002]), and motivational ([@j_hukin-2018-0027_ref_010]) differences are ignored. The athletes born at the end of the year are at a disadvantage compared to those born at the beginning of the year ([@j_hukin-2018-0027_ref_017]; [@j_hukin-2018-0027_ref_033], [@j_hukin-2018-0027_ref_034]; [@j_hukin-2018-0027_ref_035]). Moreover, most of the sports include two consecutive years in one category, thus differences are even greater among the players ([@j_hukin-2018-0027_ref_015]).

The term "relative age" refers to a person's age relative to his/her peers who were born in the same calendar year ([@j_hukin-2018-0027_ref_015]). The consequence of the variations in age within one annual cohort is known as the relative age effect (RAE) ([@j_hukin-2018-0027_ref_040]). RAE has been studied in depth in most team sports, such as hockey ([@j_hukin-2018-0027_ref_028]), soccer ([@j_hukin-2018-0027_ref_014], [@j_hukin-2018-0027_ref_015]; [@j_hukin-2018-0027_ref_017]; [@j_hukin-2018-0027_ref_042]; [@j_hukin-2018-0027_ref_032]), basketball ([@j_hukin-2018-0027_ref_009]; [@j_hukin-2018-0027_ref_038]; [@j_hukin-2018-0027_ref_013], 2015; [@j_hukin-2018-0027_ref_027]), rugby ([@j_hukin-2018-0027_ref_037]), and volleyball ([@j_hukin-2018-0027_ref_027]).

These previous studies demonstrate that there is an overrepresentation of athletes born in the first quarter of the year ([@j_hukin-2018-0027_ref_017]; [@j_hukin-2018-0027_ref_026]; [@j_hukin-2018-0027_ref_039]). Athletes born at the beginning of the year can take advantage of their own physical development; therefore, they have a better chance of being selected for the national team in their category ([@j_hukin-2018-0027_ref_003]; [@j_hukin-2018-0027_ref_026]; [@j_hukin-2018-0027_ref_035]; [@j_hukin-2018-0027_ref_038]). This selection process could give these athletes more chances of success because of the quality of training and competition (Gladwell, 2008), as well as significantly increase their visibility. In addition, both intrinsic and extrinsic motivation could produce these results. [@j_hukin-2018-0027_ref_010] claimed that most children that matured early demonstrated better motor coordination and were at the top of the rankings in individual sports, leaving behind those athletes that developed later. Furthermore, the athletes that develop earlier than the rest in their age group and are selected for the national team enjoy more hours of deliberate practice compared to those who are not selected ([@j_hukin-2018-0027_ref_021]).

Nevertheless, when performance is analyzed relative to the time on the court, the differences between the age groups are not maintained ([@j_hukin-2018-0027_ref_001]). Therefore, one of the negative consequences of RAE is the premature dropout of the players born during the second half of the year, because they become unmotivated as they are not selected for the teams. In a study conducted with youth basketball categories in France, the dropout was more frequent among the players born in the last two quarters of the year ([@j_hukin-2018-0027_ref_008]).

Moreover, recent studies show that RAE increases from younger youth categories to adolescence ([@j_hukin-2018-0027_ref_005]; [@j_hukin-2018-0027_ref_025]). In a study conducted by Delorme et al. (2010b), the age ranges where RAE was found in French soccer players was from 7 to 18 years of age. On the other hand, Arrieta el al. (2016) analyzed U-16, U-18, and U-20 basketball players, and found RAE in U-20 when growth had finished. However, [@j_hukin-2018-0027_ref_041] found a uniform distribution of birth dates in a study of Olympic basketball players.

It seems that RAE is more frequent in high-level sport environments, such as national or professional clubs' junior teams. [@j_hukin-2018-0027_ref_024] found higher odds ratios in elite youth soccer players when compared to the general population than in regional or school soccer players. Also, Praxédes et al. (2017) in a study with 1,098 youth soccer players found that RAE was more frequent among the teams selected as A (best one of the club in their category) or B (second on performance) rather than in the other C to G teams. Along the same lines, Wattie et al. (2009) did not find RAE in recreational soccer players. Moreover, two studies conducted in professional soccer and basketball leagues in Spain showed RAE in both sports ([@j_hukin-2018-0027_ref_011]; [@j_hukin-2018-0027_ref_020]).

This initial physical advantage can hide or compensate for technical or tactical deficiencies that are present in most team sports (Regnier et al., 1992), and it may result in erroneously selecting national team players based on physical development as opposed to technical and tactical qualities. In fact, this effect has been clearly established in individual sports, but it is not so clear in team sports. [@j_hukin-2018-0027_ref_019] showed that soccer players selected according to their physical advantage within their age group did not affect the outcome of the game or even the final ranking. On the other hand, [@j_hukin-2018-0027_ref_001] found that RAE was strongly associated with the success of the teams in the U-20 European Basketball Championships.

In Spain, soccer and basketball national teams have had great success in both junior and senior age groups. Over the last decade, they have won World and European Championships (basketball) and Cups (soccer). This high performance at early stages may act against the long-term interest of the players ([@j_hukin-2018-0027_ref_018]), because players born at the beginning of the year may not realize their expectations in the future when they try to reach the professional level. On the other hand, players born in the second half of the year may dropout in adolescence, despite the fact that they could become great professional players. Long-term planning should be a priority of sport federations in order to provide equal opportunities to all players at their development stage.

To date, no RAE analysis has been carried out considering junior national teams or Spanish players in professional leagues, and no study has been performed focused on junior players that reach the professional level. Therefore, the aims of this study were: i) to analyze whether RAE occurs among the athletes of the junior national teams and professional athletes in Spain in general and in soccer and basketball, and ii) to compare the long-term success of the players selected for the junior national team between these sports.

Methods {#j_hukin-2018-0027_s_002}
=======

Participants {#j_hukin-2018-0027_s_002_s_001}
------------

The sample of this study consisted of the entire population of Spain's professional soccer (n = 461) and basketball (n = 250) players from the 2013-2014 premier league and players from Spain's junior teams who classified to play in the European Championships from 2004 to 2013. There were 273 junior soccer (i.e., U-17: n = 107; U-19: n = 166) and 240 junior basketball (i.e., U-18: n = 120, U-16: n = 120) players.

Design and Procedures {#j_hukin-2018-0027_s_002_s_002}
---------------------

Data were gathered from the official websites of the premier leagues (<http://www.ligabbva.com/> for soccer and <http://www.acb.com/> for basketball), from the official European Championships websites, and from the national federation websites (<http://www.rfef.es/> for soccer and <http://www.feb.es/index.aspx> for basketball). Data were verified on the club's official web page for each player. To analyze whether RAE occurred among the athletes of the junior national teams and professional athletes in Spain in general and in soccer and basketball, the athlete's birth date was categorized according to the four quarters of the year (1st Quarter = January, February, and March; 2nd Quarter = April, May, and June; 3rd Quarter = July, August, and September; and 4th Quarter = October, November, and December). In order to compare the long-term success of the players selected for the junior national teams between soccer and basketball, two variables were taken into consideration. The first was whether the junior players had reached the professional level (yes/no). The second was whether the professional players had ever been on the national team in the junior categories (yes/no).

Data Analysis {#j_hukin-2018-0027_s_002_s_003}
-------------

A database was created to analyze the data with SPPS v.20 (Statistical Package for Social Sciences). Percentages were calculated for the descriptive analysis. A Pearson's chi-square test was applied for all comparisons between groups. The birth quarter was compared between junior and professional players in general and for each sport separately. Whether a professional player was ever selected for the junior team or a junior player ever reached the professional level was analyzed by sport. Cramer's V (Cv) was used as an effect size indicator. In line with other studies ([@j_hukin-2018-0027_ref_004]), Cv = 0.10 was considered to be a small effect, Cv = 0.30 was considered a medium effect, and Cv = 0.50 was considered a large effect. Significance was set at .05.

Results {#j_hukin-2018-0027_s_003}
=======

Relationships between the birth date and the level of the competition were assessed (χ2(3) = 30.07; p = .001; Vc = .157) ([Table 1](#j_hukin-2018-0027_tab_001){ref-type="table"}). First quarter birth dates were more frequent (42.3%) among junior players than among professional players (30.7%). On the other hand, 4th quarter birthdates were more frequent among professional players (18.0%) than for junior level players (9.2%). This pattern was found in basketball (χ2(3) = 12.2.; *p* = .007; Vc = .156) and soccer (χ2(3) = 20.13; *p* \< .001; Vc = .166) ([Table 1](#j_hukin-2018-0027_tab_001){ref-type="table"}).

###### 

Birth quarter relative to the level of competition (professional/junior) and sport.

          Basketball\*   Soccer\*\*   Total\*                                                      
  ------- -------------- ------------ --------- ---- ------ ----- ------ ----- ------ ----- ------ -----
  1^st^   29.6           74           38.3      92   31.2   144   45.8   125   30.7   218   42.3   217
  2^nd^   32.0           80           35.0      84   29.7   137   28.6   78    30.5   217   31.6   162
  3^rd^   19.6           49           17.9      43   21.5   99    16.1   44    20.8   148   17.0   87
  4^th^   18.8           47           8.8       21   17.6   81    9.5    26    18.0   128   9.2    47

*Note: Significant differences found regarding the birth quarter between professional and junior players \*\*p \< .001; \*p \< .01*.

In the analysis of the long-term success of the selection criteria for the junior national team (as measured by the proportion of junior players reaching the professional level), there were differences between the two sports ([Tables 2](#j_hukin-2018-0027_tab_002){ref-type="table"} and [3](#j_hukin-2018-0027_tab_003){ref-type="table"}). In the prospective analysis, 59.9% of the junior soccer players selected for the national team played later in the premier league, while in basketball, that percentage was 39.6% (χ2(1) = 14.64; *p* \< .001; Vc = .201).

###### 

Junior national-team players that reached professional leagues.

        Basketball   Soccer   Total                
  ----- ------------ -------- ------- ----- ------ -----
  Yes   39.6         63       59.9    121   51.0   184
  No    60.4         96       40.1    81    49.0   177

*Note: Significant differences found regarding juniors reaching the professional level between sports \*\*p \< .001*.

###### 

Professional players previously selected for junior national teams.

        Basketball   Soccer   Total                
  ----- ------------ -------- ------- ----- ------ -----
  Yes   39.8         47       79.4    228   67.9   275
  No    60.2         71       20.6    59    32.1   130

*Note: Significant differences found regarding professionals previously selected for junior national teams between sports \*\*p \< .001*.

In the retrospective analysis, which took into consideration whether the Spanish professional players were ever selected for the national team at the junior level, 79.4% of the professional soccer players had been previously selected for junior national teams, while 39.8% of basketball players had likewise been previously selected (χ2(1) = 60.2; *p* \< .001; Vc = .386).

Discussion {#j_hukin-2018-0027_s_004}
==========

The results of this study show that in relation to the first aim, RAE occurs at the junior level in basketball and soccer. This overrepresentation of the first half of the year is not maintained at the professional level. In relation to the second aim, long-term planning seems to be more successful in soccer than in basketball. In soccer, players selected for the national team in junior categories reach the professional level more frequently than in basketball.

The results of this research show how RAE occurs in Spain at the junior level. Therefore, if a young athlete is born during the first quarter of the year he/she has a better chance of being selected for a junior national team. These results are in accordance with the findings of [@j_hukin-2018-0027_ref_042] where 40% of the European players in the U-17 Soccer World Cup were born in the first quarter of the year. In the European and World Basketball Championships of the U-16, U-18, and U 20 categories, [@j_hukin-2018-0027_ref_013] and [@j_hukin-2018-0027_ref_001] confirmed the existence of RAE in the national teams too. These results are consistent with RAE among basketball and soccer players in Spain's youth categories ([@j_hukin-2018-0027_ref_011]; [@j_hukin-2018-0027_ref_015]).

Moreover, [@j_hukin-2018-0027_ref_005] compared RAE in the Spanish Premier League for the U-11, U-13, U-15 and U-17 categories of 20 clubs during two seasons three years apart (2005-2006 and 2008-2009). They found that RAE was more common in youth categories. RAE in junior basketball teams was likewise confirmed by [@j_hukin-2018-0027_ref_038]. Consistent with those findings, our results demonstrate how professional players' birth dates are equally distributed in both sports. This could be explained by the theory of maturation ([@j_hukin-2018-0027_ref_023]; [@j_hukin-2018-0027_ref_029]; [@j_hukin-2018-0027_ref_036]), which postulates that the main criteria for choosing players from the first quarter of the year could be their greater anthropometric, cognitive, and physical development compared to the other players. In turn, belonging to a professional club is the key to being selected for the national team. Thus, this means that if a child is born in the first two quarters of the year, he or she is more likely to be selected in the youth categories of professional clubs, and therefore, his or her chances of being selected for the national team are also biased ([@j_hukin-2018-0027_ref_024]).

Regarding long-term planning, differences are found between these two sports. In soccer, players selected at the junior level have a good chance of reaching the professional level in the future. This pattern is not followed in basketball. In terms of selection criteria, the soccer federation relates future success with features of the young athletes, while the basketball federation does not. Along these lines, previous researchers have shown how RAE is not frequently found at the professional soccer level ([@j_hukin-2018-0027_ref_005]). Yet taking into consideration that most of the selected players are from the first quarter of the year, it should be mentioned that the relationship between the biological and chronological ages (height) is a key element in the selection criteria for junior players in basketball ([@j_hukin-2018-0027_ref_034]). This importance placed on height decreases over time. By the senior category, RAE is almost non-existent ([@j_hukin-2018-0027_ref_012]). In terms of performance, when data are analyzed in relation to time on the court, no significant differences are found among players of different birth quarters ([@j_hukin-2018-0027_ref_015]). Thus, by the time biological growth no longer affects the game (senior-professional level), the player may have already quit the sport. [@j_hukin-2018-0027_ref_008] showed how quitting basketball at junior stages (from 11 to 17) was more frequent among players born in the last quarter of the year.

Therefore, selecting the junior national basketball players based on biological maturation, knowing that they may not reach the professional level, may lead to a negative RAE. With regard to the Spain's Basketball Federation, they may choose the short-term sport results rather than the basketball player's long-term future interest ([@j_hukin-2018-0027_ref_018]). Splitting the team into the "good" and "bad" players results in the "good" ones having more deliberate practice (i.e. playing time) and gaining more learning experience than the "bad" ones (Gladwell, 2008). But, in fact, RAE affects the opportunities that are provided to those who did not have the chance of being in the "selected" group.

The present study has some limitations. First of all, there may be other factors related to age that could bias the results that were not considered, such as economic and social status, or if the players studied or not during their sport career ([@j_hukin-2018-0027_ref_022]), their sport experience, competitive behavior, the player's position during the game or a specific talent for the sport ([@j_hukin-2018-0027_ref_020]). Secondly, the restricted time frame that was utilized for the analysis limits the external validity.

Conclusions {#j_hukin-2018-0027_s_005}
===========

In summary, RAE exists at the junior level in the national teams, both in soccer and basketball. This fact may lead to those players born in the first quarter of the year having more chances to practice and compete. RAE has less influence at the professional level. The selection criteria used in soccer seem to be more successful as soccer players selected for the junior national team tend to reach the professional level more frequently than in basketball. The talent selection process should be reviewed as players born in the second half of the year have fewer opportunities to stand out.
